INTRODUCTION
Anatexis in metapelites is widespread in both the highlands and lowlands of the Adirondack Mountains of northern New York, USA (Fig. 1) . Heumann et al. (2006) showed that melting and formation of migmatites in the Adirondack Lowlands and southern Adirondack Highlands were manifestations of the ca. 1200-1160 Ma Shawinigan orogeny and subsequent ca. 1155 Ma anorthosite-mangerite-charnockite-granite (AMCG) magmatism, and they discussed these results in the context of the greater, contiguous Grenville Province. Although ages of coexisting monazites indicated that ca. 1050 Ma late Ottawan orogenesis and high-grade metamorphism had certainly affected those rocks, zircons showed only older (ca. 1300-1340 Ma) cores and Shawinigan-AMCG (ca. 1200-1140 Ma) overgrowths. These older ages even occurred in grains with growth morphology that clearly indicated crystallization in upper-amphibolite to granulite metamorphic conditions (e.g., Vavra et al., 1999; Corfu et al., 2003) . However, leucosomes collected from two localities in the eastcentral Adirondack Highlands yielded zircons with ca. 1050 Ma late Ottawan overgrowths, suggesting that zircon growth at ca. 1050 Ma might have occurred widely in rocks of the eastern Adirondacks. Consequently, we collected a new suite of samples, including both leucosomes and melanosomes, from three exposures of migmatized metapelites from the eastern Adirondacks (Fig. 1) . In this paper, we discuss the ca. 1050 Ma zircon growth found by Heumann et al. (2006) in east-central Adirondack localities and report sensitive high-resolution ion microprobe (SHRIMP) analyses of zircons separated from leucosomes and melanosomes from the three new samples.
GEOLOGIC SETTING
The Mesoproterozoic rocks of the Adirondack Mountains of northern New York (Fig. 1, inset ) represent an outlier of the Grenville Province of eastern North America. In common with much of the Grenville Province, they experienced a
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complex series of events during the late accretionary (ca. 1.39-1.21 Ga) and collisional (ca. 1.09-1.03 Ga) histories of the southeastern Laurentian margin (Rivers and Corrigan, 2000) . The oldest rocks (ca. 1.39-1.35 Ga) are calcalkaline tonalites and granodiorites similar to the Dysart-Mount Holly granitoids of the Central Metasedimentary Belt and the Green Mountains of Vermont (Rivers and Corrigan, 2000) . Compositionally, these rocks are characteristic of either Andean or composite, outboard magmatic arcs (McLelland et al., 1996) . This magmatic period culminated in the ca. 1200-1160 Ga Shawinigan orogeny (Corrigan, 1995; Rivers, 1997; Wasteneys et al., 1999; Heumann et al., 2006) and subsequent ca. 1155 Ma anorthosite-mangerite-charnockite-granite (AMCG) magmatism . About 60 m.y. of quiescence was followed by the emplacement of A-type Hawkeye granites at ca. 1.1-1.09 Ga. Subsequently, onset of the collisional, Himalayan-type Ottawan orogeny (ca. 1.09-1.03 Ga) affected the entire Grenville Province (McLelland et al., 1996) . Fold-nappe formation, granulite-facies metamorphism, and the intrusion of large volumes of ca. 1.05 Ga Lyon Mountain granite characterize the Ottawan orogeny in the Adirondack Highlands (Fig. 1) .
Titanite cooling ages of ca. 1030 Ma or younger are common in the Adirondack Highlands, where temperatures of 700-800 °C (P ~ 6-8 kbar) were reached by ca. 1070 Ma (Kitchen and Valley, 1995; Spear and Markusen, 1997; McLelland et al., 2001; Storm and Spear, 2005) . In contrast, titanite cooling ages in the Adirondack Lowlands (Fig. 1) are typically ca. 1140-1160 Ma (Mezger et al., 1991 (Mezger et al., , 1993 , indicating that Ottawan (ca. 1090-1050 Ma) temperatures did not rise above ~700 °C (Cherniak, 1993; Pidgeon et al., 1996; Corfu, 1996; Zhang and Shärer, 1996; Samson, 1998) . This, and the restriction that the ca. 1210-1170 Ma 
calc-alkaline Antwerp-Rossie, Hermon, and Hyde School-Rockport suites occur only in the Adirondack Lowlands (Wasteneys et al., 1999; Heumann et al., 2006) indicate that the Adirondack Highlands and Lowlands evolved separately until ca. 1160 Ma, when the two terranes were stitched by the ca. 1155 Ma AMCG suite (see also Mezger et al., 1993; Wasteneys et al., 1999; Johnson et al., 2004; Peck et al., 2004) . Although this conclusion contrasts with the Andean model of Rivers and Corrigan (2000) , it is generally consistent with models proposed by Gower (1996) , Carr et al. (2000) , and Gower and Krogh (2002) .
DESCRIPTION OF MIGMATITES
Migmatitic metapelites are widespread within the Adirondack Lowlands as well as the eastern and southern Adirondack Highlands. In these regions, they account for ~20%-40% of bedrock lithology. McLelland and Husain (1985) presented chemical and modal analyses of these rocks, and Heumann et al. (2006) provided fi eld and petrographic descriptions. Here, we present a summary of the salient properties of these migmatites relevant to the present investigation.
The migmatites consist of centimeter-to meter-scale, white, minimum-melt granite layers (quartz-two feldspar/perthite ± garnet) set in a dark matrix of garnet-biotite-quartz-oligoclase ± sillimanite ± hercynitic spinel. Average modes for the leucosomes are: quartz 27%, K-feldspar/ perthite 40%, plagioclase 25%, garnet 7%, and biotite 1%. For the melanosome, the average modes are: quartz 25%, K-feldspar/perthite 19%, plagioclase 38%, garnet 8%, and biotite 10%.
Although the leucosomes generally display conformable contacts with melanosomes, it is not uncommon for them to crosscut foliation as well as other leucosome veins. In low-strain zones, it is clear that many leucosomes began as anastomosing, crosscutting veins, dikes, and pods that have been drawn into approximate parallelism by high strain with a large component of noncoaxial shear. The end result is strongly layered, fl aggy "straight gneiss" of tectonic origin. Field inspection also makes it clear that many, if not most, of the leucosome layers originally crystallized as pegmatites, and grain sizes have been reduced by high strain and recrystallization. Most isolated white feldspar "porphyroblasts" in the melanosome can be shown to be due to disruption of leucosome pegmatites.
A distinctive feature of the leucosomes is their speckling by small, red, almandine-rich garnets, giving them an appearance not observed in any other Adirondack lithology. The in situ origin of the leucosomes is strongly suggested by the restriction of these garnetiferous granitic units to the migmatites, a conclusion supported by wholerock and zircon oxygen isotope values (P. Lancaster and J. Valley, 2007, personal commun.) . U-Pb zircon results reported by Heumann et al. (2006) established that anatexis took place in the Adirondack Lowlands and southern Adirondack Highlands during Shawinigan metamorphism at ca. 1170 Ma and was probably related to nearsolidus dehydration reactions involving muscovite and/or biotite and possibly producing garnet. The fl uid content of these melts would have inhibited their ability to ascend due to proximity to the solidus-hence, their in situ status. McLelland and Husain (1985) concluded that the volume of leucosome in the average migmatite is ~15%-25%, and they used this approximation to obtain integrated bulk chemistry for the parental lithology. They concluded that a mixture of average Precambrian slate and graywacke can replicate the majorelement chemistry of the migmatites, a conclusion reached years before by Engel and Engel (1958) for similar rocks in the Adirondack Lowlands, i.e., the Major Paragneiss. However, this conclusion is not unique because partial melting of igneous rocks can yield similar migmatites. Notwithstanding this, the intercalation of quartzites, marbles, and calc-silicates with the migmatites provides a strong argument for their sedimentary origin, which we accept here.
METAMORPHISM, ANATEXIS, AND ZIRCON GROWTH
During the last decade, there has been keen interest in the behavior of zircon during highgrade metamorphism because of its potential for dating parts of pressure-temperature (P-T) metamorphic paths (Harley et al., 2007) . Interpretation of zircon growth in the metamorphic environment can be diffi cult because zircons can grow by subsolidus reactions (e.g., Fraser et al., 1997; Degeling et al., 2001; Moeller et al., 2003) , by crystallization from partial melts (anatectic melts; e.g., Roberts and Finger, 1997; Vavra et al., 1999; Schaltegger et al., 1999) , or by reaction and recrystallization of preexisting zircon with metamorphic fl uids (e.g., Schaltegger et al., 1999; Ashwal et al., 1999; Hoskin and Black, 2000) .
The most common criteria for interpretation of zircon formation are growth zoning patterns, as revealed mostly by imaging in cathodoluminescence (CL) mode with a scanning electron microscope (SEM; e.g., Vavra et al., 1999; Corfu et al., 2003) , and studies of the rare earth element compositions of zircons and coexisting minerals such as garnet (e.g., Rubatto, 2002) . In this study, we relied on CL imaging of zircons, following the criteria of Vavra et al. (1999) and Corfu et al. (2003) , as a primary guide for the interpretation of conditions under which zircons crystallized (Fig. 2) .
Zircons from metapelites analyzed in this study include: (1) cores with oscillatory zoning typical of magmatic crystallization, which we interpret as remnant detrital grains (e.g., Figs. 2B-2G); (2) cores with sector zoning, which we interpret as resulting from prior periods of high-grade metamorphism and anatexis; (3) overgrowths with characteristic sector zoning ("fi r-tree" zoning; e.g., Figs. 2B, 2D, and 2G), which we interpret as having formed during the most recent high-grade metamorphism and anatexis; and (4) discrete equant, faceted grains ("soccer balls"; e.g., Figs. 2A and 2F) with distinctive sector zoning, also interpreted as having formed during the most recent highgrade metamorphism and anatexis.
Because the zircons were separated from quartz-feldspar leucosomes of minimum-melt composition and adjacent plagioclase-biotiteamphibole-garnet melanosomes, we interpreted the ages of the latter two zircon types as dating the formation of anatectic melts. This interpretation arises from the consideration that, in the presence of fl uids, the high temperatures recorded in the mineral assemblages and by thermometry (Kitchen and Valley, 1995; Spear and Markusen, 1997; McLelland et al., 2001; Storm and Spear, 2005) would certainly have resulted in partial melting, regardless of the prior history of the rocks.
GEOCHRONOLOGY Sample Preparation and Analysis
We collected leucosomes and melanosomes from four outcrops in the eastern Adirondacks ( Fig. 1 ) that we considered most representative of migmatized metapelites and that had suffi ciently well-developed leucosomes to allow collection of suitable samples. We separated zircons from these samples by standard methods of grinding, followed by Wilfl ey Table, heavy liquid, and magnetic separations, and then carefully handpicked them under a microscope, selecting grains on the basis of morphology, lack of fracturing, and lack of obvious alteration. Images of representative zircons are shown in Figure 2 .
U-Pb analyses were done on 66 of these zircon grains, using the sensitive high-resolution ion microprobe (SHRIMP II) at the J.C. Roddick Ion Microprobe Laboratory at the Geological Survey of Canada (GSC) in Ottawa and following methods described by Stern (1997) . Zircons from the samples were cast, along with fragments of the GSC laboratory standard zircon (6266 zircon: 
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in a 1-in. epoxy puck and polished with diamond compound to reveal the zircon midpoints. The grains were then imaged in transmitted light, and also with a scanning electron microscope, operated in both backscattered electron (BSE) and cathodoluminescence (CL) mode, in order to identify compositional zoning, cores/overgrowths, and fractures. Zircons were analyzed using an O -primary beam focused into a roughly 17 × 23 µm elliptical spot. Analyses were carried out with a primary beam strength of ~12 nA and an uncertainty in the U-Pb calibration of 1.0%. Analytical data were corrected for common Pb by using measured 204 Pb counts. Data reduction was accomplished with an in-house program at the GSC, and results were plotted with the Isoplot algorithms of Ludwig (2003) .
Analytical data are presented in Table 1 , and the complete data set is available in Table DR1 1 ; ages are summarized in Table 2 . Uncertainties of individual analyses are given at 1σ, and uncertainties of calculated weighted-mean or regressed upper-intercept ages are given at 2σ (95% confi dence).
Results: Leucosomes and Melanosomes
The apparent ages of both inherited and interpreted anatectic zircons, and their Th/U ratios are presented here. As noted already, we attempted to discriminate between magmatic (inherited or xenocrystic) grains and those formed under highgrade metamorphic ( anatectic) conditions on the basis of growth patterns as seen in cathodoluminescence (CL) images (Fig. 2) , following the classifi cations of Vavra et al. (1999) and Corfu et al. (2003) . Vavra et al. (1999) recognized three morphological types of metamorphic-anatectic zircons from the Ivrea zone in the Southern Alps. These are prismatic (prism-blocked; e.g., Figs. 2C and 2E), in upper-amphibolite facies; stubby (fi r-tree zoned; e.g., Figs. 2A, 2B , 2F, and 2G) in transitional facies, and isometric (roundly zoned) in granulite facies. Corfu et al. (2003) , however, pointed out that zircon morphology is commonly quite complex, depending upon the chemistry of the rock-fl uid system and the metamorphic history. Although it has been shown that the Th/U ratio is not a unique discriminating factor for metamorphic zircon (Harley et al., 2007) , we report these ratios here, noting that in most of our samples, the inherited 
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igneous cores have signifi cantly higher Th/U than the overgrowths.
As in the Heumann et al. (2006) study, the data reported here are limited because we studied zircons from only four outcrops. Nevertheless, we consider these results to be defi nitive with respect to Ottawan zircon growth in eastern portions of the Adirondacks. At this locality, a thick, steeply dipping sheet of leucogranite that is associated with minor melanosomal material is exposed. SHRIMP analysis of 18 grains (27 spots), as reported by Heumann et al. (2006) , can be summarized as follows: (1) Pb ages between 1137 and 1195 Ma, with a weighted-mean average age of 1177 ± 8 Ma. These analyses were of both cores and rims, most of which displayed magmatic growth patterns. Eight of these analyses yielded Th/U >0.15, whereas the other three had Th/U <0.10. Heumann et al. (2006) interpreted these ages as indicating zircon growth during early anatexis at ca. 1177 Ma, together with a subordinate population of ca. 1155 Ma zircons interpreted as the results of heating by AMCG magmas of the Oregon Dome anorthosite (Fig. 1) .
Here, we focus on data from Heumann et al. (2006) that indicated zircon growth between 1050 and 1090 Ma. Excluding an analysis of an altered core, fi ve analyses, four from rims and one from a discrete grain, yielded the discordant data plotted in Figure 3 . Regression of these data yielded an upper-intercept concordia age of 1077 ± 37 Ma. All analyzed material shows "fi r-tree" or "prismatic" growth patterns in CL images except the single discrete grain, the growth pattern of which appears to be magmatic. We interpret the upper-intercept age as indicating the time of a second anatexis. 
pegmatitic leucosome . SEM images of zircons from this sample reveal grains and overgrowths with prismatic to fi r-tree CL patterns and cores with magmatic oscillatory-zoned growth patterns. Data from analysis of 12 spots on 10 zircon grains are plotted on Figure Pb ages of 1074-1008 Ma, with a weighted-mean average age of 1060 ± 9 Ma. It is notable that P. Lancaster and J. Valley (2007, personal commun.) have obtained oxygen isotope data indicating that this pegmatite was intruded from an external source and was not derived by in situ melting.
In 2004, we collected a second sample at the same outcrop from a more highly mylonitized leucosome and associated melanosome (BM-04-06), on the assumption that this material might have formed during the ca. 1170 Ma Shawinigan orogeny, as did most of the leucosomes in the southern Adirondack Highlands and Lowlands (Heumann et al., 2006) . Data from 12 analyses are plotted on Figure 6 . Four cores, all with magmatic growth patterns and Th/U ranging from 0.539 to 0.248, yielded Pb ages of 1137 ± 27 Ma and 1108 ± 16 Ma, respectively (Fig. 6 ). These grains are thought to be inherited. Of the remaining six analyses, all on grains or rims with fi r-tree growth patterns and Th/U ranging from 0.059 to 0.006 (e.g., Figs Pb age of 1041 ± 11 Ma (Fig. 6 ), which we interpret as the age of anatexis and zircon growth. This sample consists of a well-developed leucosome-melanosome pair. Figure 7 is a fi eld photograph of a block of the leucosome. Analysis of six zircon grains (8 spots) separated from the leucosome (Fig. 8) (Fig. 2D ) and 1343 ± 22 Ma (Fig. 2E) ; both have Th/U > 0.36. These are overgrown by rims with fi r-tree growth patterns and ages of 1012 ± 13 Ma (Fig. 2D ) and 1116 ± 21 Ma (Fig. 2E) , respectively, which have Th/U < 0.0075; these grains are interpreted as inherited cores overgrown by later zircon. (2) Three grains with prismatic to fi r-tree or featureless zoning patterns yielded ages of 1147 ± 9 Ma, 1116 ± 10 Ma, and 1098 ± 13 Ma. (3) One grain with fi r-tree zoning pattern yielded an age of 1036 ± 20 Ma and Th/U of 0.009.
Analyses of 20 spots on 11 grains from the melanosome of the migmatitic metapelite yielded similar data (Fig. 8) . Five grains, which had cores with oscillatory-zoned patterns and Th/U > 0.400, 
yielded ages from 1409 to 1300 Ma, consistent with derivation from the Dysart-Mount Holly suite. Three grains, all with fi r-tree or prismatic growth patterns and Th/U < 0.04, yielded ages ranging from 1190 to 1152 Ma; one of these grains was overgrown by a rim dated at 1022 Ma with Th/U = 0.004. One grain (BM-04-01-67) had a 1300 Ma core that was overgrown by an 1177 Ma internal rim, which in turn was overgrown by a 996 Ma outer rim (Fig. 2C) . We separated zircons from both leucosome and melanosome of a migmatitic metapelite (Fig. 9 ) from this locality and obtained data from 16 spots on 9 grains (Fig. 10) . Four grains contained cores with magmatic growth patterns and Th/U > 0.404; these cores yielded 207 Pb/ 206 Pb ages between 1297 ± 37 Ma and 1358 ± 28 Ma and are interpreted as xenocrystic in origin (e.g., Figs. 2B and 2H) . One of these grains also contained an even older core, dated at 1751 ± 35 Ma (Fig. 2H) . Six overgrowths or discrete grains (e.g., Figs. 2F, 2G, and 2H), with Th/U < 0.029, yielded concordant ages and a weighted-mean average 207 Pb/ 206 Pb age of 1039 ± 15 Ma (Fig. 10) .
DISCUSSION

Age and Provenance of Metapelites
In an earlier study of anatexis in metapelites from the Adirondack Lowlands and southern Highlands, Heumann et al. (2006) argued that the metapelites studied were likely derived from erosion of the ca. 1300-1250 Ma suite of tonalites and granodiorites known from the southern Adirondacks as well as from rocks of the 1409-1300 Ma and 1292-1201 Ma suites in Canada and the Green Mountains of Vermont (Chiarenzelli and McLelland, 1991; Ratcliffe et al., 1991; McLelland, et al., 1996; Rivers, 1997; Davidson, 1998) , and that they were deposited prior to 1207 ± 22 Ma (age of the crosscutting Antwerp-Rossie granitoid-diorite; Wasteneys et al., 1999) and later than ca. 1220 Ma ± 20 Ma (age of the youngest group of detrital zircons). Heumann et al. (2006) further suggested that, because no Archean detrital zircons were found, the metapelites accumulated in restricted basins that received sediment solely from the ca. 1.4-1.2 Ga arc terranes but were isolated from the Archean rocks of the Superior craton. The new data of the present study suggest a similar provenance for metapelites of the eastern Adirondacks; most of the cores, with magmatic zoning patterns and Th/U > 0.200, yielded ages between ca. 1300-1380 Ma, corresponding to the Dysart-Mount Holly granitoids (Rivers and Corrigan, 2000) . No Archean grains were found, although one magmatic grain with an age of 1751 Ma suggests detritus from a Paleoproterozoic source.
It is worth noting that Corrigan and van Breemen (1997) described a similar sequence of migmatitic metapelites from the eastern margin of the Morin terrane in Quebec. These rocks, named the St. Boniface unit, contain a zircon dated at 1176 ± 18 Ma that may be metamorphic in origin (D. Corrigan, 2007, personal commun.) , indicating that it was deposited prior to that time (i.e., Shawinigan orogeny). Detrital zircons dated at 2.65-1.67 Ga are also reported. It is possible that the St. Boniface unit represents a northern continuation of the eastern Adirondack migmatitic metapelites that lie 
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along strike. The difference in the ages of detrital zircons may represent differences in distance to erosional sources.
Timing of Anatexis
A conclusion of the Heumann et al. (2006) study was that primary anatexis in metapelites of the Adirondack Lowlands and southwestern Highlands occurred ca. 1180-1140 Ma, during the Shawinigan orogeny and subsequent AMCG and Hawkeye magmatism. Overgrowths of Ottawan age were only found at the Treadway Mountain locality (locality 8). As reported here and summarized in Table 2 , analyses of cores, overgrowths, and some discrete grains from eastern Adirondack samples clearly show that anatexis and zircon growth occurred during Shawinigan-AMCG-Hawkeye events (ca. 1170 Ma), but that renewed anatexis and zircon growth occurred during the Ottawan (ca. 1050 Ma).
Three principal factors are thought to have infl uenced the occurrence of anatexis in the Adirondacks, i.e., temperature, the activity of hydrous fl uids, and the effects of late tectonic exhumation. The absence of Ottawan anatexis and zircon growth in the Adirondack Lowlands is consistent with the observation that titanite ages in the region are greater than 1.1 Ga, indicating that during Ottawan orogeny, temperatures did not exceed ~700 °C (Mezger et al., 1991 (Mezger et al., , 1993 . In contrast, titanite ages of 1.03-0.90 Ga in the Adirondack Highlands (Mezger et al., 1991 (Mezger et al., , 1993 indicate that temperatures exceeded 700 °C during the Ottawan, consistent with geothermometric studies indicating that relatively uniform 700-800 °C temperatures were reached across the region (Florence et al., 1995; Kitchen and Valley, 1995; Spear and Markusen, 1997; Storm and Spear, 2005) . Accordingly, we think the absence of Ottawan anatectites and zircon overgrowths in metapelites from large tracts of the Adirondack Highlands refl ects dehydration by earlier Shawinigan-AMCG and, locally, Hawkeye anatexis. Correspondingly, we interpret the presence of Ottawan (ca. 1050 Ma) anatexis and zircon growth in metapelites of the eastern Highlands to be a consequence of either (1) the infl ux of hydrous fl uids into this portion of the Ottawan terrain, or (2) decompression melting within the footwall of an orogen undergoing tectonic exhumation. Evidence in support of interpretation 1 includes the presence of coarse, secondary muscovite and muscovitebearing pegmatites in this sector of the Adirondacks, which may refl ect the infl ux of these fl uids as the region cooled from peak temperatures. However, there is no indication of widespread retrograde metamorphism, so the quantity of fl uids involved must have remained small. Although the details remain uncertain, there is mounting evidence that the eastern Adirondack Highlands were strongly affected by a late Ottawan (ca. 1050-1040 Ma) episode of regional low-angle faulting (Lyons et al., 2004) . A signifi cant manifestation of this activity is the presence of a recently discovered fault in the southeastern Adirondacks between Great Sacandaga Reservoir and Saratoga Springs (Fig. 11) . The Canada Lake isoclinal fold nappe is repeated across this feature, and the offset must be large. The trace of this fault can be projected to the northeast (Fig. 11) , and it coincides with major discontinuities in regional lithology as well as with zones of mylonitization that exhibit eastward-and southeastward-plunging lineation. The trace also coincides approximately with the division between regions of Ottawan zircon overgrowths in metapelitic anatectites and regions devoid of such overgrowths. We suggest that this zone of intense deformation and offset provided a complex array of conduits for hydrous fl uids to infuse the upper plate during late Ottawan orogenesis and thereby promote anatexis. The sense of displacement along the shear zone has not yet been unequivocally determined, although the majority of feldspar tails indicate a normal sense of shear. If it is normal, as appears to be the case, it may be an eastern analogue for the ca. 1050 Ma northwestdipping Carthage-Colton zone ( Fig. 1 ; Selleck et al., 2005) normal fault system that juxtaposed the lowlands against the highlands in the northwestern Adirondacks. In this context, the eastern fault zone and the Carthage-Colton zone form a quasi-symmetrical core complex or gneiss dome, within which the high-grade core of the Adirondack Highlands was tectonically exhumed.
In Quebec, the Morin and Lac Taureau terranes of the Central Granulite terrane were tectonically exhumed at ca. 1050 Ma by the east-dipping, approximately north-striking Tawachiche shear zone, which has a normal sense of displacement (Corrigan and van Breemen, 1997) . This major crustal shear projects into the Champlain Valley, which borders the eastern Adirondacks, and, given its eastward dip, would project up over the Adirondack Highlands. We suggest that this structure may have played a major role in the ca. 1050 Ma tectonic unroofi ng of the Adirondack Highlands. In this case, the fault shown in Figure 11 may be a lower splice off of the much larger Tawachiche extension. Normal offset along this master detachment could have resulted in decompression melting in the eastern Adirondack footwall, and fl uids could have gained access through its conduit system.
CONCLUSIONS
The results of this study, as well as data previously obtained from east-central Adirondack samples (Heumann et al., 2006) , reveal a complex history of melt formation, refl ecting Shawinigan (1210-1160 Ma), AMCG (ca. 1155 Ma), Hawkeye (ca. 1103-1095 Ma), and Ottawan (1090-1030 Ma) events. Because ca. 1050 Ma Ottawan zircon growth appears to be confi ned to the eastern Adirondacks, we conclude that: (1) either temperatures obtained during Ottawan orogenesis were greater there than in the southern Adirondack Highlands and Lowlands; or (2) fl uids, primarily H 2 O, were more available in the eastern than in the southern and western parts of the Adirondacks; or (3) late extensional normal faulting resulted in decompression melting in the eastern Adirondack Highlands; or (4) some combination of 1-3 occurred. The geothermometry cited herein demonstrates approximate uniformity of Ottawan temperatures across the Adirondack Highlands, suggesting that anatexis in the eastern Adirondacks was controlled primarily by fl uids and/or decompression melting related to east-vergent normal faulting coeval and correlative with the Carthage-Colton shear zone on the western side of the highlands. It seems likely that the structures on the east side of the Adirondack Highlands are correlative with the Tawachiche shear zone of southwestern Quebec. Together, these shear zones may have been responsible for exhumation of the Adirondack Highlands and the Morin and Lac Taureau terranes of the Central Granulite belt. 
